The most publicly justifiable application of human cloning, if there is one at all, is to provide self-compatible cells or tissues for medical use, especially transplantation. Some have argued that this raises no new ethical issues above those raised by any form of embryo' experimentation. I argue that this research is less morally problematic than other embryo research. Indeed, it is not merely morally permissible but morally required that we employ cloning to produce embryos orfetuses for the sake of providing cells, tissues or even organs for therapy, followed by abortion of the embryo orfetus.
Introduction
When news broke in 1997 that Ian Wilmut and his colleagues had successfully cloned an adult sheep, there was an ill-informed wave of public, professional and bureaucratic fear and rejection of the new technique. Almost universally, human cloning was condemned."4 Germany, Denmark and Spain have legislation banning cloning; Norway, Slovakia, Sweden and Switzerland have legislation implicitly banning cloning.7 Some states in Australia, such as Victoria, ban cloning. There are two bills before congress in the US which would comprehensively ban it.89 There is no explicit or implicit ban on cloning in England, Greece, Ireland or the Netherlands, though in England the Human Embryology and Fertilisation Authority, which issues licences for the use of embryos, has indicated that it would not issue any licence for research into "reproductive cloning". This is understood to be cloning to produce a fetus or live birth. Research into cloning in the first 14 3. It violates a person's right to genetic individuality (whatever that is-identical twins cannot have such a right). 4. It allows eugenic selection. 5. It uses people as a means. 6 . Clones are worse off in terms of wellbeing, especially psychological wellbeing. 7. There are safety concerns, especially an increased risk of serious genetic malformation, cancer or shortened lifespan.
There are, however, a number of arguments in favour of human reproductive cloning. These include:
1. General liberty justifications. 2. Freedom to make personal reproductive choices. 3. Freedom of scientific enquiry. 4 . Achieving a sense of immortality. 5. Eugenic selection (with or without gene therapy/enhancement). 6. Social utility -cloning socially important people. 7 . Treatment of infertility (with or without gene therapy/enhancement). 8 . Replacement of a loved dead relative (with or without gene therapy/enhancement). 9. "Insurance" -freeze a split embryo in case something happens to the first: as a source of tissue or as replacement for the first. 10. Source of human cells or tissue. 11 . Research into stem cell differentiation to provide an understanding of aging and oncogenesis. 12. Cloning to prevent a genetic disease.
The arguments against cloning have been critically examined elsewhere and I will not repeat them here.'' " Few people have given arguments in favour of it. Exceptions include arguments in favour of [7] [8] [9] [10] [11] [12] 12 with some commentators favouring only 10-1 1 13 14 or 1 1-12.' Justifications 10-12 (and possibly 7) all regard cloning as a way of treating or avoiding disease. These have emerged as arguably the strongest justifications for cloning. This paper examines 10 and to some extent 1 1.
Human cloning as a source of cells or tissue Cloning is the production of an identical or nearidentical genetic copy."6 Cloning can occur by fission or fusion. Fission is the division of a cell mass into two equal and identical parts, and the development of each into a separate but genetically identical or near-identical individual. This occurs in nature as identical twins.
Cloning by fusion involves taking the nucleus from one cell and transferring it to an egg which has had its nucleus removed. Placing the nucleus in the egg reprogrammes the DNA in the nucleus to replicate the whole individual from which the nucleus was derived: nuclear transfer. It differs from fission in that the offspring has only one genetic parent, whose genome is nearly identical to that of the offspring. In fission, the offspring, like the offspring of normal sexual reproduction, inherits half of its genetic material from each of two parents. Henceforth, by "cloning", I mean cloning by fusion.
Human cloning could be used in several ways to produce cells, tissues or organs for the treatment of human disease. HUMAN Lucas I Lucas is a 22-year-old man with leukaemia. The only effective treatment will be a bone marrow transplant. There is no compatible donor. However, there is a drug which selects a healthy bone marrow cell and causes it to multiply. A doctor would be negligent if he or she did not employ such a drug for the treatment of Lucas's leukaemia. Indeed, there is a moral imperative to develop such drugs if we can and use them. Colony-stimulating factors, which cause blood cells to multiply, are already used in the treatment of leukaemia, and with stored marrow from those in remission in leukaemia before use for reconstitution during relapse.
Lucas II In this version of the example, the drug causes Lucas's healthy skin cells to turn into healthy bone marrow stem cells. There is no relevant moral difference between Lucas I and II. We should develop such drugs and doctors would be negligent if they did not use them.
If this is right, there is nothing problematic about cloning to produce cells or tissues for transplantation by controlling differentiation. All we would be doing is taking, say, a skin cell and turning on and off some components of the total genetic complement to cause the cell to divide as a bone marrow cell. We are causing a differentiated cell (skin cell) to turn directly into a multipotent stem cell (bone marrow stem cell).
Are there any objections? The major objection is one of practicality. It is going to be very difficult to cause a skin cell to turn directly into a bone marrow cell. There are also safety considerations. Because we are taking a cell which has already undergone many cell divisions during terminal differentiation to give a mature cell such as a skin cell, and accumulated mutations, there is a theoretical concern about an increased likelihood of malignancy in that clonal population. However, the donor cell in these cases is the same age as the recipient (exactly), and a shorter life span would not be expected. There may also be an advantage in some diseases, such as leukemia, to having a degree of incompatibility between donor and recipient bone marrow so as to enable the donor cells to recognise and destroy malignant recipient cells. This would not apply to non-malignant diseases in which bone marrow transplant is employed, such as the leukodystrophies. Most importantly, all these concerns need to be addressed by further research.
Lucas IIA In practice, it is most likely that skin cells will not be able to be turned directly into bone marrow cells: there will need to be a stage of totipotency in between. The most likely way of producing cells to treat Lucas II is via the cloning route, where a skin cell nucleus is passed through an oocyte to give a totipotent cell. The production of a totipotent stem cell is the production of an embryo.
Production of an embryo as a source of cells or tissues There are two ways in which an embryo could be a source of cells and tissues. Firstly, the early embryonic cells could be made to differentiate into cells of one tissue type, for example, bone marrow. Secondly, differentiated cells or tissues from an older embryo could be extracted and used directly.
Are these permissible? In England, the Royal Society'5 has given limited support to cloning for the purposes of treating human disease. The Human Genetics Advisory Commission (HGAC) defines this as "therapeutic cloning," differentiating it from "reproductive cloning",7 Both bodies claim that embryo experimentation in the first 14 days is permitted by English law, and question whether cloning in this period would raise any new ethical issues.
Cloning in this circumstance raises few ethical issues. What is produced, at least in the first few days of division after a totipotent cell has been produced from an adult skin cell, is just a skin cell from that person with an altered gene expression profile (some genes turned on and some turned off). In one way, it is just an existing skin cell behaving differently from normal skin cells, perhaps more like a malignant skin cell. The significant processes are ones of cellular multiplication and later, cellular differentiation.
If this is true, why stop at research at 14 days? Consider the third version of the Lucas case:
Lucas III The same as Lucas IIA, but in this case, Lucas also needs a kidney transplant. Therefore, in addition to the skin cell developing blood stem cells (via the embryo), the process is adjusted so that a kidney is produced.
The production of another tissue type or organ does not raise any new relevant ethical consideration. Indeed, if Lucas did not need the kidney, it could be used for someone else who required a kidney (if, of course, in vitro maturation techniques had been developed to the extent that a functioning organ of sufficient size could be produced).
Consider now:
Lucas IV In addition to the blood cells, all the tissue of a normal human embryo is produced, organised in the anatomical arrangement of an embryo. This (in principle) might or might not involve development in a womb. For simplicity, let us assume that this occurs in vitro (though this is impossible at present).
Is there any morally relevant difference from the previous versions? It is not relevant that many different tissues are produced rather than one. Nor is the size of these tissues or their arrangement morally relevant. If there is a difference, it must be that a special kind of tissue has been produced, or that some special relationship develops between existing tissues, and that a morally significant entity then exists. When does this special point in embryonic development occur?
The most plausible point is some point during the development of the brain. There are two main candidates:
1. when tissue differentiates and the first identifiable brain structures come into existence as the neural plate around day 19.23
2. when the brain supports some morally significant function: consciousness or selfconsciousness or rational self-consciousness. The earliest of these, consciousness, does not occur until well into fetal development.
On the first view, utilisation of cloning techniques in the first two weeks to study cellular differentiation is justifiable. The most defensible view, I believe, is that our continued existence only becomes morally relevant when we become selfconscious. (Of course, if a fetus can feel pain at some earlier point, but is not self-conscious, its existence is morally relevant in a different way: we ought not to inflict unnecessary pain on it, though it may be permissible to end its life painlessly.) On this view, we should use the drug to cause Lucas IV's skin cells to transmutate and remove bone marrow from these. What is going on in Lucas IV is no different, morally speaking, from cloning. If this is right, it is justifiable to extract differentiated tissues from young fetuses which have been cloned.
Conception and potentiality
The other usual point in development which is taken to be morally significant is conception.24 I cannot see any intrinsic morally significant difference between a mature skin cell, the totipotent stem cell derived from it, and a fertilised egg.
They are all cells which could give rise to a person if certain conditions obtained. (Thus, to claim that experimentation on cloned embryos is acceptable, but the same experimentation on non-cloned embryos is not acceptable, because the former are not embryos but totipotent stem cells, is sophistry.)
Looking at cloning this way exposes new difficulties for those who appeal to the potential of embryos to become persons and the moral significance of conception as a basis for opposition to abortion. If all our cells could be persons, then we cannot appeal to the fact that an embryo could be a person to justify the special treatment we give it. Cloning forces us to abandon the old arguments supporting special treatment of fertilised eggs.
PRODUCTION OF A FETUS
If one believes that the morally significant event in development is something related to consciousness, then extracting tissue or organs from a cloned fetus up until that point at which the morally relevant event occurs is acceptable. Indeed, in law, a legal persona does not come into existence until birth. At least in Australia and England, abortion is permissible throughout fetal development.
PRODUCTION OF A CHILD OR ADULT AS A SOURCE OF CELLS OR TISSUES
Like the production of a self-conscious fetus, the production of a cloned child or adult is liable to all the usual cloning objections, together with the severe limitations on the ways in which tissue can be taken from donors for transplantation.
Many writers support cloning for the purposes of studying cellular differentiation because they argue that cloning does not raise serious new issues above those raised by embryo experimentation.'5 Such support for cloning is too limited. On one view, there is no relevant difference between early embryo research and later embryo/early fetal research. Indeed, the latter stand more chance of providing viable tissue for transplantation, at least in the near future. While producing a cloned live child as a source of tissue for transplantation would raise new and important issues, producing embryos and early fetuses as a source of tissue for transplantation may be morally obligatory.
Consistency
Is this a significant deviation from existing practice?
FETAL TISSUE TRANSPLANTATION
In fact, fetal tissue has been widely used in medicine. Human fetal thymus transplantation is standard therapy for thymic aplasia or Di George's syndrome. It has also been used in conjunction with fetal liver for the treatment of subacute combined immunodeficiency.
Human fetal liver and umbilical cord blood have been used as a source of haematopoietic cells in the treatment of acute leukaemia and aplastic anaemia. Liver has also been used for radiation accidents and storage disorders. The main problem has been immune rejection. 25 One woman with aplastic anaemia received fetal liver from her own 22-week fetus subsequent to elective abortion over 20 Not only has fetal tissue been used for the treatment of human disease, but human individuals have been deliberately conceived as a source of tissue for transplantation. In the widely discussed Ayala case, a 17-year-old girl, Anissa, had leukaemia. No donor had been found in two years. Her father had his vasectomy reversed with the intention of having another child to serve as a bone marrow donor. There was a one in four chance the child would be compatible with Anissa. The child, Marissa, was born and was a compatible donor and a successful transplant was performed.36
A report four years later noted: "Marissa is now a healthy four-year-old, and, by all accounts, as loved and cherished a child as her parents said she would be. The marrow transplant was a success, and Anissa is now a married, leukaemia-free, bank clerk." 37 Assisted reproduction (IVF) has been used to produce children to serve as bone marrow donors.38 It is worth noting that had cloning been available, there would have been a 100% chance of perfect tissue compatibility and a live child need not have been produced.
Objections
While there are some precedents for the proposal to use cloning to produce tissue for transplantation, what is distinctive about this proposal is that human tissue will be: (i) cloned and (ii) deliberately created with abortion in mind. This raises new objections.
ABORTION IS WRONG
Burtchaell, a Catholic theologian, in considering the ethics of fetal tissue research, claims that abortion is morally wrong and that fetal tissue cannot be used for research because no one can give informed consent for its use and to use it would be complicity in wrongful killing.39 He claims that mothers cannot consent: "The flaw in this claim [that mothers can consent] is that the tissue is from within her body but is the body of another, with distinct genotype, blood, gender, etc." Claims such as those of Burtchaell are more problematic in the case of cloning. If the embryo were cloned from the mother, it would be of the same genotype as her, and, arguably, one of her tissues. Now at some point a cloned tissue is no longer just a tissue from its clone: it exists as an individual in its own right and at some point has interests as other individuals do. But the latter point occurs, I believe, when the cloned individual becomes self-conscious. The presence or absence of a distinct genotype is irrelevant. We are not justified in treating an identical twin differently from a non-identical twin because the latter has a distinct genotype.
In a society that permits abortion on demand, sometimes for little or no reason, it is hard to see how women can justifiably be prevented from aborting a fetus for the purpose of saving someone's life. And surely it is more respectful of the fetus, if the fetus is an object of respect, that its body parts be used for good rather than for no good purpose at all.
IT IS WORSE TO BE A CLONE
Some have argued that it is worse to be a plone.4T his may be plausible in the sense that a person suffers in virtue of being a clone -living in the shadow of its "parent", feeling less like an individual, treated as a means and not an end, etc. Thus cloning in the Ayala case would raise some new (but I do not believe overwhelming) issues which need consideration. But cloning followed by abortion does not. I can't make any sense of the claim that it is worse to be a cloned cell or tissue. These are not the things we ascribe these kinds of interests to. Cloning is bad when it is bad for a person. Likewise, arguments regarding "instrumentalisation" apply to persons, and not to tissues and cells.
CREATING LIFE WITH THE INTENTION OF ENDING IT TO PROVIDE TISSUE
Using cloning to produce embryos or fetuses as a source of tissue would involve deliberately creating life for the purposes of destroying it. It involves intentionally killing the fetus. This differs from abortion where women do not intend to become pregnant for the purpose of having an abortion.
Is it wrong deliberately to conceive a fetus for the sake of providing tissue? Most of the guidelines on the use of fetal tissue aim to stop women having children just to provide tissues.4' The reason behind this is some background belief that abortion is itself wrong. These guidelines aim to avoid moral taint objections that we cannot benefit from wrong-doing. More importantly, there is a concern that promoting some good outcome from abortion would encourage abortion. However, in this case, abortion would not be encouraged because this is abortion in a very special context: it is abortion of a cloned fetus for medical purposes.
But is it wrong deliberately to use abortion to bring about some good outcome?
In some countries (for example those in the former Eastern bloc), abortion is or was the main available form of birth control. A woman who had intercourse knowing that she might fall pregnant, in which case she would have an abortion, would not necessarily be acting wrongly in such a country, if the alternative was celibacy. When the only way to achieve some worthwhile end -sexual expression -is through abortion, it seems justifiable.
The question is: is the use of cloned fetal tissue the best way of increasing the pool of transplantable tissues and organs?42 AN 
OBJECTION TO THE PRINCIPLE OF TISSUE TRANSMUTATION
Another objection to the proposal is that we do not have the right to determine the fate of all our cells. For example, we are limited in what we can do with our sex cells. However, we should only be constrained in using our own cells when that use puts others at risk. This is not so in transmutation until another individual with moral interests comes into existence.
SURROGACY CONCERNS
At least at present, later embryonic and fetal development can only occur inside a woman's uterus, so some of the proposals here would require a surrogate. I have assumed that any surrogate would be freely consenting. Concerns with surrogacy have been addressed elsewhere,43 though cloning for this purpose would raise some different concerns. There would be no surrogacy concerns if the donor cell were derived from the mother (she would be carrying one of her own cells), from the mother's child (she would be carrying her child again) or if an artificial womb were ever developed.
SHOULD WE GIVE GREATER IMPORTANCE TO SOMATIC CELLS?
I have claimed that the totipotent cells of the early embryo, and indeed the embryo, do not have greater moral significance than adult skin cells (or indeed lung or colon or any nucleated cells). I have used this observation to downgrade the importance we attach to embryonic cells. However, it might be argued that we should upgrade the importance which we attach to somatic cells. This is a reductio ad absurdum of the position which gives importance to the embryo, and indeed which gives weight to anatomical structure rather than function. Ifwe should show special respect to all cells, surgeons should be attempting to excise the very minimum tissue (down to the last cell) necessary during operations. We should be doing research into preventing the neuronal loss which occurs normally during childhood. The desquamation of a skin cell should be as monumental, according to those who believe that abortion is killing persons, as the loss of a whole person. These claims are, I think, all absurd.
YUK FACTOR
Many people would find it shocking for a fetus to be created and then destroyed as a source of organs. But many people found artificial insemination abhorrent, IVF shocking and the use of animal organs revolting. Watching an abortion is horrible. However, the fact that people find something repulsive does not settle whether it is wrong. The achievement in applied ethics, if there is one, of the last 50 years has been to get people to rise above their gut feelings and examine the reasons for a practice. I have been discussing cloning for the purposes of saving people's lives or drastically improving their quality. While we beat our breasts about human dignity and the rights of cells of different sorts, people are dying of leukaemia and kidney disease. If a woman wants to carry a clone of her or someone else's child to save a life, it may not be society's place to interfere.
The recent development of human totipotent stem cell lines from embryonic tissue4445 means that we are closer to understanding cellular development and differentiation, generating the hope that we may be able to produce tissue for transplantation directly from totipotent stem cells without going to the stage of producing a mature embryo or fetus. But that is still some way off, and at present requires deriving the cell lines from embryonic tissue. The use of nuclear transfer may still be the best way to produce highly compatible tissue, even coupled with this technology.
We could address the shortage of tissue for transplantation now. We could routinely employ embryo-splitting during IVF and create embryo banks as a source of fetal tissue. Indeed, rather than destroying millions of spare embryos, we could use them as a source of human tissue. As opposed to using nuclear transfer as a source of tissue, such proposals could not be instituted with the consent of a person who both needs the tissue and is the source of the tissue. That is, we could not appeal to the Principle of Tissue Transmutation to justify these proposals, though they may be justifiable on other grounds.
